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BULLETIN No. 2

PLOW TRIALS.

The Baldwin & Eickemeyer dynamometer was used in secur-

ing the results recorded below. This instrument records the

average draft of objects drawn. It is really a weighing ma-
chine that operates on the same principle that a butcher’s bal-

ance does. When the draft of horses is recorded at 500 lbs., it

means that the force expended is the same that would be re-

quired to lift 500 lbs., perpendicularly, or the same that would
be recorded if 500 lbs., had been attached to the springs of the

dynamometer when suspended in the air.

The question of the draft of plows is a very important one.

In round numbers 200,000,000 days of horse work is used an-

nually in plowing for the staple crops of this country. A
change in the draft of ten to thirty per cent., which may easily

occur, as a difference between good plows and plowing and poor

plows and plowing may not affect the visible as much as it

does the invisible cost of plowing, nevertheless the cost occurs.

Invisible costs are of more concern to us than visible costs. In
case of plowing, extra cost of plowing may occur in the charac-

ter of the work, extra hardship to the plowman and the horses.

The dynamometer trials below represent only the tax upon the

horse. No useless or extra tax can be put upon the horse

without an unavoidable extra cost of either food or decrease in

the weight or in the vigor of the horse. The tax will probably
occur in all three of above directions. In addition to the re-

corded extra draft found as the result of the changes recorded
in this bulletin, there are other losses liable to be involved.

These will be found in the character of the work done, extra
exertion to the plowman and extra wear to the plow. The
trials reported in this bulletin were either conducted by the
writer in person or by A. A. Mills, B. S., Superintendent of the
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experiment work of the Station farm. Mr. Mills gave the
work careful and intelligent attention, and I believe the results

in full have been carefully secured.

The Coulter.

The use of the coulter on plows for breaking up grass land is

now universal. The trials of Stevens of England and of Gould
of New York indicated on the whole, a saving of power by their

use. Dynamometers at the time of the above trials were not
so far perfected that prejudice could be securely eliminated
from the results.

The theory upon which coulters are used is an erroneous
one. The sliding coulter increases friction surface and cuts

by the sheer force of straight pressure, while the share lifts

and cuts at once. The rolling coulter is only prevented from
running out of the ground on an inclined plane by an opposing
force in the sharper angle to which the plow is set in the
ground, when contrasted with a plow without a coulter. By
a law of physics a resulting loss of force necessarily occurs.

Several trials by the writer' in Missouri with both sulky
and walking plows invariably resulted in a loss of force wThen
the coulter was used. This loss averaged 15. 6 per cent. The
average draft of six trials on two farms with coulter on Solid

Comfort Sulky Plow was 6.88 lbs. per square inch of soil

turned. The area turned was 98.19 inches, the draft was 676.2

lbs. The ground was an old lucerne field. With the coulter off'

the draft was 6. 21 lbs., per square inch of surface turned or

108. 16 inches were turned on a draft of 670. 2 lbs. The draft

with the coulter on was 10. 7 per cent harder than it was with
it off. This difference is not so great for a sulky plow on a

lucerne sward of Utah as for sulky and walking plows on a

Timothy sward of Missouri, but is an exceedingly important
one, for here in Utah, as in Missouri, I find that the claimed
benefits of the cutter in securing a complete covering of the

grass where the inverted furrows meet, by virtue of the

straighter land side left, have little or no force.

In view of the several trials made, I have no hesitation in

pronouncing cutters on plows as generally injudicious, and ad-

vise farmers to dispense with them.
As there will be those Avho will desire to know what is meant

by draft per square inch, I will explain it by an example of

the method pursued. Seven stakes are set the length of any
convenient board from the furrow. After the furrow is plough-

ed the width and depth of the vacancy made by the furrow is

measured on and under the board. The size of the several

furrows are averaged. If they average seven inches deep and
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fourteen inches wide the end section of the furrow will be
seven times fourteen in area or ninety-eight inches. If the

draft is 490 lbs., the draft per square inch will be as many
pounds as 98 is contained in 490. which is five times or 5 lbs.,

per square inch.

Small Wheel Under Beam.

The old fashioned truck or small wheel of some 5 inches in

diameter, which was formerly placed just behind the bridle

under the end of the beam, is now universally left off of plows.

Hastily considered, the Scottish view that a plow should be so

nicely adjusted that it will ‘‘swim free” or carry an even depth,
seems correct. Theoretically the truck but adds friction to a
well adjusted plow. Practically it is found that the uneven
development of roots, prior treading of the ground and spots

where there is no vegetation, give an uneven pressure to the
plow as it moves through the soil and causes it to vary in

width and depth. With the truck on I find that the plow holds
easier and leaves a much smoother bottom for a furrow than
it does when it is left off.

In trials at Missouri, which were quite varied, a uniformly
lighter draft was found on the plows when the truck was used.

The average was 14,1 per cent. gain.

Truck on—average draft, 680 lbs., area turned, 126.56 inches;

draft per square inch, 5.38 lbs.

With truck off—average draft, 708 lbs.; area turned, 122.9

inches; draft per square inch, 5.79 lbs.

Increased draft of plow without truck over draft with truck,

9.24 per cent.

This lessened difference in contrast with the Missouri trial,

was due to the fact that the truck used here was an impro-
vised one that did not run true. It was used because of the

failure to arrive of a good one that we had been at much care

to secure.

I have not the slightest doubt that the trucks that modern
practice has so hastily discarded should be placed upon our
plows again. They will ease the labors of the plowman, give

a more uniform furrow and lessen the draft for the horses.

Lengthening of Hitch.

Theoretically considered, the nearer a right line the hitch is

from the point of application of force to the centre of resis-

tance of the body to be drawn, the less the force required.

This law has a slight exception, but it is of no moment in the

case of the plow.

The trial below is offered as a defective one for the reason
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that the borrowed truck used was attached to the beam with
only one strap and tended to move in a line at an angle to the
beam. This was due to the heavy . downward thrust of the
beam on the truck that left an impression on the soil.; This
downward thrust could not be avoided by varying the bridle

—

the long hitch overcoming the opportunity to thus regulate it.

As this factor only minimizes the results shown, it will not be
improper to use them.
Length of chain used, 9| feet; average draft, 762 lbs.; area,

146.71 inches; draft per square inch; 5.2 lbs.

Average draft without chain, 680 lbs.; average area, 126.56

inches; draft per square inch. 5.3 lbs.

This little gain I have no doubt, would, under accurate or

perfect conditions, be increased. In any event the result

shows that lengthening the hitch will not increase the draft

of the plow if the depth is regulated.

The chain was again lengthened to 13^ feet and the draft

was 804 lbs. for 161.88 inches of area; draft per square inch,

4.9 lbs., a still further reduction of draft. It seems highly
probable that draft would be saved by lengthening the hitch

on the plow. While it may not pay to lengthen the hitch,

there should be no anxiety to secure a short hitch that is

sometimes shown.

Varying the Plowman.

It is a prevailing opinion that the draft is very materially

varied by the skill of the plowman.
Average draft when held by a given plowman. 771 lbs.; area

cut, 136.54 inches; draft per square inch. 5.65 lbs.

Average draft of three other plowmen, 692 lbs.; area, 127.78

inches; draft per square inch, 5.42 lbs.

The last three plowmen had no knowledge that their work
was to be contrasted with that of others. Neither one of

the four plowmen were experienced plowmen in the sense of

being experts. The draft of plowman number one was quite

irregular, and indicated poorer work on his part than that of

the others, as the draft per square inch with him varied from
5.25 lbs. to 6.15 lbs., while each of the others was 5.19 lbs. 5.45

lbs. and 5.61 lbs. respectively.

Sharpened vs. New Point. •

Our blacksmith is fully as good a workman as the average

blacksmith is, yet a straight edge drawn across the share at

right angles to its straight or land side would rest on the cut-

ting edge of the share and nowhere else, whereas, it should
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rest far an inch or so on the tinder' side of the cutting edge of

the share 1

. The 'point, was found: to have too much dip, and
the cutting edge was quite irreguhir. A careless look at the

share would not have detected anv noticeable defect; I am
satisfied that the work done upon the share would compare
favorably with that done by the average blacksmith. This
point as sharpened, but after it had been scoured, was con-

trasted with a new point:

Average draft of old point sharpened, 858.66 lbs.; area

plowed. 102.34 inches draft per square inch, 8.39 lbs.

Average draft of new point, 792 lbs.; area turned, 131.25

inches; draft per square inch, 6.03 lbs.

In the above case the new point turned a larger area than
did the sharpened point. * The larger the area turned the less

the draft per square inch. The difference in draft is greater

than the results of present and of previous trials’ with varying
sizes of furrows will for a moment admit of ascribing to the

size of the furrow. The old point drew 36 per cent, harder
than the new point did.

What a tax upon our horses is bad workmanship at the

forge. Man does not escape a share of the burden. We hope
that the mechanical department of the Agricultural College of

Utah in common with the efforts of similar departments, will

aid in securing some advance in the character of this class

of work.
The Deere^ walking plow was used in the several trials re-

lated: above.

Sharp vs. Dull Points.

An old point sharpened was placed upon the Gilpin Sulky
Plow and run against a dull point on the same plow:

Average draft of sharp point, 623 lbs.
;
average area turned,

105.57 inches; average draft, 5.9 lbs.

Average draft of dull point, 577 lbs,; average area turned,

91.16 inches; average draft per square inch turned, 6.3 lbs.

The dull point drew 6.7 per cent, harder than the sharp
point did.

Adjusting the Plow.

Often we observe plowmen lifting up or bearing down, or

pressing sidewise upon plow handles to force the plow, to take
the proper depth or width of furrow. Such efforts are very
wearisome and theoretically involve a greater draft for the

horses. A poorer furrow is almost invariably turned by either

of the above practices.

The following trials were for the purpose of testing the in-
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fluence upon draft of a poor adjustment of the bridle of a plow.
With the plow set to turn a shallow furrow, but forced to turn
a furrow of 8£ inches deep, the draft was 687 lbs.; area

turned, 139.72 inches; draft per square inch, 4.9 lbs.

Flow set to run deeply and held to turn a furrow 8£ inches

deep, gave a draft of 776 lbs.; area turned, 134.23 inches; draft

per square inch, 5.7 lbs.

Plow set to turn a wide furrow, but held to turn a furrow of

17 inches, gave a draft of 801 lbs.; turned a furrow whose area

was 142.33 inches, having a draft per square inch of 5.6 lbs.

When the plow was set to turn a narrow furrow, but forced

to turn a furrow of 14 inches in width, the draft was 635 lbs.;

the area turned was 107.98 inches, and the draft was 6.3 lbs.

per square inch. The standard furrows run had a draft of

740 lbs., measured 123.16 inches, and had a draft of 5.7 lbs.

The narrow furrow that was turned gave a smaller area in-

verted. This fact accounts for a part of the excess of draft

over the other furrows. With the exception of the attempt
to force an average furrow in the Arst trial of this series, when
the adjustment was for a shallow furrow, in no one of these

series is there found an important difference in the draft. The
more than average depth secured in this case is in part due t)

the weight of the dynamometer on the end of the plow beam.
This run is not satisfactory. Further inquiry may show that

lifting on the handles to secure depth relieved the bottom of

the plow from friction, and therefore relieved the draft. I re-

peated the run at the close of all trials on the only ground at

command—an oat stubble. The sulky plow was used. Of
course the principle involved is not strictly applicable to the
walking plow. I found, however, that in m)ving the hitch

on the bridle up and dewn while the depth was secured by
the lever, that I secured Agures that I did not understand. I

do not use them, as the conditions were not perfect. Mr. Mills

held the plow in the walking plow trial in order to secure the
execution of the design.

The same principle under discussion is in part involved in

the adjustments of the sulky plow. The Gilpin plow used on
the farm admits of adjustments to carry a wide furrow by
changing the bridle and by moving the tongue out of a right

angle with the axletree of the plow. This latter method is

wrong in principle.

Adjusting the width was tried by both methods. The aver-

age draft when the width was secured by the use of the bridle

or clevis was 883 lbs.; area cut was 137.62 inches; average*

draft was 6.27 lbs.

When the plow was made to take greater width by inclining



Bulletin No. 2. t

the tongue from a right angle to the axle, the draft was 882
lbs.; the area cut was 126.63 inches, and the draft per square
inch was 6.9 lbs.

The work of the sulky plow is that of a rigid machine, and
hence the result is a more secure one. In this case the result

is in accord with theoretical conditions and represents, I be-

lieve, an important fact, for few plowmen consider this matter
in the use of the sulky plow.

Care also should be observed in regulating the depth of the

sulky plow. First, it should be adjusted at the bridle so that

it will run level in the furrow or so that it will cleave a

smooth plane on the bottom of the furrow. Depth, then,

should be regulated by the levers. Adjustments were made
for depth, attachments being made correctly and incorrectly

on the bridle. Opportunity was not at control to complete
the inquiry under perfect conditions.

Angle of Plow Point.

Various devices have been used in the growth ot the plow to

cause it to take land. Most of our modern plows have a dip
at the plow point to make them penetrate the soil while the
point on its land side forms an angle with the land side of the

plow to secure penetration of the plow on the land side.

The question arises whether both of these objects are se-

cured by the expenditure of less force than by adjustments
with the beam and clevis of the plow.

A plow point or share was made perfectly straight on its

base. The draft required was 875 lbs., area turned was 134.1

inches and draft per square inch was 6.5. lbs.

In its standard condition the draft was 841 lbs., area turned
118.75 inches and draft per square inch turned 7.08 lbs. This
was the point sharpened by the blacksmith that had too sharp
a dip. Other figures below will, however, confirm the drift of

these figures.

A new share was made straight on its land side. It gave a
draft of 889 lbs., turned an area of 147.37 inches and had a
draft of 6.03 lbs. This same share in its normal condition
had a draft of 774 lbs., turned 115.77 inches and required a
draft of 6.67 lbs. to turn a square inch of soil. Here, again,

was a gain in returning to old forms but slightly less than
shown by the figures for the reason that the area turned was
less. I have before said that the greater the area turned the

less the draft per square inch. This, however, was a very
small factor on the new clover sward that the trial occurred
on. After having passed a furrow 90 to 100 inches in size, on
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the clover sward plowed, draft severely decreases to an appre-
ciable extent. It was the only land at command! Many farms
were visited and no suitable Timothy sward was found available.
On loose ground the .factor mentioned was

r

found t6 cease at
even a smaller furrow than on thfe clover ground.
The new point was- then straightened on its bottoni and land

side. The draft in this shape was 874 lbs.; area turned 133.85
inches and draft per square inch 6.5 lbs.

This last run only shows that' no loss* was involved in using
the form of share stated above. Th£ trial will need to be re-

peated for conclusive figures. The conditions were good but
the results are so close that a large number of averages will be
required and on varying soils. The College fhrm has been
tilled this year for the first time and all of its available ground
that gave equitable conditions was used up in these trials,

which covered a considerable space of ground.

Plow used. Draft. Area Turned. Draft per square inch.

Solid Comfort Sulky Plow, 598 lbs. 100.51 inch. 5.94 lbs.

Buford Sulky Plow, .... 771 lbs. 102.58 inch. 7.5 lbs.

New Model Walk ?

g or Ricf’g Sulky 603 lbs. 99.31 inch.. 6.07 lbs.

Gilpin Sulky Plow 623 lbs. 105.57 inch. 5.9 lbs.

Average 649 lbs 101.99 inch. 6.35 lbs.

The above plows were tried not for the purpose of testing the
different makes of plows but for the purpose of observing the
influence of certain principles involved.

The Solid Comfort plow has a solid wheel behind the plow
that stands at such an angle to the land side as to obviate the

necessity of a full length land side to the plow and lessens' the

friction on the land side. It has no pole, thereby admitting of

turning the plow sharply at the corners. The absence of the
pole saves the horses much annoyance that a dynamometer
cannot register while the short turn at the corners is an ad-

vantage. In rocks, the short land side was found advantag-
eous.

The Buford plow is made upon the same principle, save that

the rear wheel is not a solid one and the plow has a pole.

The New Model walking or Riding Plow is like the Buford,

save that it has no pole, and as used by us had no seat.

The Gilpin has two wheels only and a pole, or it is in a gen-

eral sense of the usual pattern.

It will be observed that the furrows that were cut were of

equal size and the draft of all save the Buford, practically

equal or within the limits of liable variation under excellent

conditions. I may here state that the dynamometer worked
with great accuracy, so far as I could detect perfectly.
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For the Buford plow it is proper to state that the weight of
the dynamometer tended to depress the beam and cause it to
ride upon the toe of the share. To obviate this difficulty the
plow had to be entirely readjusted and possibly to its disad-
vantage. As the dynamometer was not supported with the
other plows it was thought best not to do so with the Buford
plow.

The trial shows that the benefits in rocky land of a short
land side by the use of a third wheel and ot the absence of a pole
are secured without the loss of draft. This was found of great
advantage in plowing a dense mat of lucerne roots on a neigh-
bors farm.
The walking wheeled plow, which is of the same make as

the Buford and like it, save in the absence of a pole, it seems
runs easier than the riding plow, when carrying a man.

The Walking Plow.

Three walking plows were secured with the expectation of
testing plows representing different principles of construction.
Measurements showed that the shares and mold boards dif-
fered but very little in the three kinds used. With a very
slight exception in the Deere plow, the shares of each were
planes running from front to rear, while in the same direc-
tion the mold boards were convex, differing slightly in con-
vexity, while the perpendicular lines were concave on the face
of the mold boards.

It was also intended to contrast the draft of the walking
plows with the sulky plows. They were run side by side with
the sulky plows on like ground.

Plow Used. Draft. Area Turned. Draft per square inch.

Buford Clipper Walking Plow, . . . .795 lbs. 139.43 inch. 5.7 lbs.
Deere Plow, 708 lbs. 139.22 inch. 5.15 lbs.
Garden City Clipper Plow 792 lbs. 125.94 inch. 6.28 lbs.

Average 765~lbs" 134.86 inch. 5.71 lbs.

If we leave out the draft of the Buford Sulky Plow it appears
that the draft of 5.9 lbs. for the other three is scarcely more,
when the size of the furrow is considered, than the three walk-
ing plows, yet the Deere walking plow gave the lowest draft
of them all.

The sulky plow will turn a better furrow than the average
plowman with a walking plow will turn.

The above trials were upon level ground: On ascending
ground the sulky plow will draw much harder, and just where
the horses need to have their load lightened.
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Varying Widths and Depths of Plowing.

English trials have shown that 300 lbs. draft is the normal
working power of a pair of horses. In plowing oat stubble I

found that a furrow six inches by twelve inches, required ap-
proximately this force, while a furrow seven inches by fourteen
to sixteen inches, which is a much more profitable furrow to cut,

would require forty to fifty per cent, more draft or some 450
lbs. A furrow of this size—seven inches by sixteen inches

—

in a grass sward would require a draft of from 500 lbs. to 650
lbs., according to the character of the sward.

In Missouri, 500 lbs. sufficed on Timothy ground. On red
clover here in Utah over 600 lbs. are required; while for lu-

cerne a far greater draft is required.

It is desirable to increase the width of a furrow as far as

possible without affecting adversely the character of the crops
and the draft per inch of soil turned. This is true, because a
furrow of sixteen inches, which some plowmen turn, costs no
more for man’s labor than a furrow of ten inches does. A
broad furrow involves less treading of the ground than a nar-

row furrow does, because a less number of rounds are made.
The share point will also wear less in plowing an acre with a
broad furrow than it will with a narrow furrow.

In a trial of crops over broad and narrow furrows, I found
no loss from the broad farrows, either in Missouri or in Utah.
Previous trials have shown the writer that broad furrows re-

quire less force per inch to turn them than do narrow furrows.

Logic points to the advisability of turning broad furrows. To
do this more than two horses should be used upon any but
very easily plowed ground, as the figures of draft quoted show.
An attempt to force upon a pair of horses the work of three

horses for any length of time will tell upon them and is cruel,

as the drag of the plow is constant and unrelieved. A test of

draft of a loaded wagon up a sharp incline, gave for 3000 lbs.,

wagon and load, but one-half of the draft that a furrow fifteen

inches wide did. The continuous and unrelieved pull of 6000
lbs., or three tons, all day up a hill may be regarded as des-

tructive. I believe it to be good economy to use a strong team
and to plow a broad furrow. On a large farm this factor is a

very important one.

Varying Depths.

Plow running 5.97 inches deep had a draft of 570 lbs., cut

75.57 inches and required 7.57 lbs. per square inch.

Running 6.16 inches deep and cutting 89.28 inches, with
draft of 692 lbs., the draft per square inch was 7.76 lbs.
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Running 7.95 inches deep, the draft was 830 lbs., the area

cut was 123.89 inches; the draft was 6.7 lbs. per square inch.

The last run being duplicated in another series of furrows,

averaged a depth of 7.85 inches and a draft of 844 lbs.; the

area cut was 120.86 inches, and the draft per square inch was
6.9 lbs.

The first two series of runs were practically duplicates of

each other, and the last two series of runs were close dupli-

cates. It will be recalled that these figures are averages. From
the above it will be seen that with greater depth there was
found an easier draft per square inch of soil turned.

A run was made on an oat stubble. Such a soil does not in-

vert like a grass sward and may not be subject to the same
laws of force required to turn it.

A furrow 4.85 inches deep required a force of 245 lbs. to

move 54.41 inches, or 4.5 lbs. per square inch.

A furrow 6.62 inches deep moving 77.42 inches of soil re-

quired a draft of 374 lbs., or 4.83 lbs. per square inch.

A furrow 8.69 inches deep, moving 92.88 inches required a

draft of 565 lbs., or 6.08 per square inch.

A furrow 9.69’ inches deep moved 120.35 inches on a draft

of 743 lbs., or 6.17 lbs. per square inch.

Here is an increase of draft as depth increases. The draft

of the greater depth was due to the pushing of the plow down
into the subsoil, and of the second run over the first probably
to the fact that old ground pushes sidewTise instead of invert-

ing.

In these tests the width of the furrow remained as constant
as it could be kept.

Width of Furrow for Clover.

Width of F urrow. Draft. Soil Moved. Draft
:
per square inch.

8.47 inches. 491 lbs. 66.52 inches. 7.3 lbs.

10.33 inches. 561 lbs. 82.72 inches. 6.7 lbs.

12.17 inches. 660 lbs 104.09 inches. 6.3 lbs.

15.56 inches. 871 lbs. 138.82 inches. 6.27 lbs.

13.85 inches. 743 lbs. 117.3 inches. 6.3 lbs.

183 inches. 828 lbs. 133.14 inches. 6.21 lbs.

19.87 inches. 852 lbs. 137.86 inches. 6.18 lbs.

D#aft for Oat Stubble.

1 1.38 inches. 336 lbs. 75.67 inches. 4.44 lbs.

12.49 inches. 353 lbs. 79.63 inches. 4.43 lbs.

14.19 inches. 388 lbs. 87.83 inches. 4.41 lbs.

1 5-95 inches. 605 lbs. 1 21. 3 1 inches. 4.98 lbs.

16.54 inches. 606 lbs. 120.00 inches. 5 05 lbs.

17.99 inches. 605 lbs. 126.56 inches. 4.78 lbs.

The clover soil shows a rapid decrease of draft up to about
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the normal capacity of the plow, which was 14 inches, and
then a very slight decrease of draft up even to a furrow of 20
inches. This is somewhat remarkable for the plow was but,

as stated, 14 inches wide. These results are in accord with
the fuller results published by the writer in Bulletin No. 4, of

the Missouri Experiment Station.

On the old ground, when the plow had to carry a wide fur-

row, the draft increased, but not until the furrow had reached
the size of the plow. Probably a wide plow is more essential

to a very wide furrow for old ground than it is for wide fur-

rows on a grass sward. From the several trials made by the
writer here and elsewhere, it is believed safe for him to assert

that a large furrow economizes force. He also believes that
it is the most economical furrow to turn.

Conclusions.

1. That coulters add to the draft of plows.

2. That trucks under the end of the beam lessen draft and
add to the uniformity of the furrow and decrease the work of

the plowman.
3. A share sharpened by a blacksmith drew 36 per cent,

harder than a new share.

4. A dull share drew harder than a sharp one, but not as

hard as a poorly sharpened share.

5. Less loss of draft was found when the plowman forced

the plow to carry a furrow out of harmony with the hitch at

the bridle, than it was expected would be found.

6. When the sulky plow was forced to take land by adjust-

ments by the pole forming a line at an angle with the plow,

there was a loss of draft.

7. No loss of draft was found either when the share was
made straight on its base or straight on its land side—on the

contrary, a slight gain was recorded.

8. Lengthening the hitch slightly decreased the draft of the

plow.

9. Changing plowmen varied the draft, but not so materi-

ally as it has been supposed it would.
10. A three wheeled sulky plow, having no pole—the third

wheel running in the furrow and allowing of a shorter land side—gave a light draft and excellent work.
11. Walking plows gave very slightly less draft than did

sulky plows with rider, but not a material difference.

12. The wider the furrow up to the standard cutting width
of the plow, the less the force required to turn a square inch

of soil. After passing this width the draft on a clover sward
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still very slightly continues to decrease. On old ground it

does not decrease beyond this point.

13. Draft decreases with depth and probably does as long as

the soil retains the essential physical conditions of the sur-

face.

The original and voluminous data from which the average

results given were most carefully made up, but which it was
thought would burden this Bulletin, will probably appear in

the annual report of the Station. They certainly will if there

is any call for them from students of plows and of plowing.

GENERAL REMARKS.

Bulletins will now be published at short and comparatively
regular periods. During the summer on the College and Sta-

tion grounds, aside from experiment work done, seven build-

ings have been erected, or are being erected; the furniture

and apparatus of the College and Station purchased and the
college work organized and entered upon under favorable con-

ditions. Contractors on the buildings in question have de-

layed our station work in several directions, especially in the
chemical department. These delays are in part due to the
difficulty of procuring supplies of lumber, etc.

Prof. Cutter, Chemist of the Station, will, after December
1st, when the chemical laboratory will be ready for occupancy
(it should have been ready August 15th), be ready to perform
analyses that are deemed to be of sufficient interest to the
farm public to warrant doing. Matters of exceptional public
interest in other fields will be taken into consideration.

Alkali soils, irrigating waters, and on account of the great

cost of fuels in the Territory, some of the fuels of the Territo-

ry, and many other questions that are outside of the analyses
that will be in constant progress at the Station in connection
with its regular investigations, will be studied.

Correspondence is invited.

J. W. SANBORN.
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